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L Real Party In Interest 

The real party in interest is Alcatel-Lucent USA Inc., 600-700 Mountain Avenue, PO Box 
636, Murray Hill, NJ, 07974-0636. 

II. Related Appeals and Interferences 

There are no related appeals or interferences. 

III. Status of the Claims 

Claims 1-21 are on appeal. 

Claims 22-28 have been canceled pursuant to a restriction requirement. 

IV. Status of Amendments 

No amendment was filed subsequent to the final Office action of October 15, 2008. 
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V. Summary of Claimed Subject Matter 

Applicants' invention on appeal relates to unique stents configured to provide dynamic 
control of the hydrophobicity of a microstructured surface of the stent that contacts body fluid. 
Examples of these stents are described in the specification from page 4, line 18 to page 12, line 7. 

As set forth in independent claim 1, an implantable stent (e.g., element 60; FIG. 5) 
comprises a tubular member having an interior surface and an exterior surface, with a region of at 
least one of the surfaces being hydrophobic to a body fluid (e.g., layer 67; FIG. 3); the contact 
angle between a droplet of the body fluid (e.g., 40; FIG. 3) and the surface is greater than 90° 
(see, e.g., specification, page 7, lines 3-4). The hydrophobic surface region is provided with an 
array (e.g., element 62; FIGs. 3, 5) of microstructures or nanostructures (see, e.g., specification; 
page 4, lines 19-29) that covers first portions of the surface. The array causes the region to have 
a dynamically controllable hydrophobicity (e.g., page 5, lines 23-28; FIG. 3). 

As set forth in independent claim 18, an implantable stent (e.g., element 60; FIG. 5) 
comprises a tubular member including a conducting substrate (element 63; FIGs. 3, 5) and having 
an interior surface and an exterior surface, with a region of at least one of the surfaces being 
hydrophobic to a body fluid (e.g., layer 67; FIG. 3); the contact angle between a droplet of the 
body fluid (e.g., 40; FIG. 3) and the surface is greater than 90° (see, e.g., specification, page 7, 
lines 3-4). The hydrophobic surface region is provided with an array (e.g., element 62; FIGs. 3, 
5) of pillar-like microstructures or nanostructures (see, e.g., specification; page 4, lines 19-29) 
that covers first portions of the surface. The array causes the region to have a dynamically 
controllable hydrophobicity (e.g., page 5, lines 23-28; FIG. 3) between a first state, in which the 
body fluid 40 is suspended over the top of the microstructures or nanostructures (e.g., fluid 40; 
FIG. 3), and a second state, in which the fluid penetrates the interstices of the microstructures or 
nanostructures (e.g., akin to fluid 10; FIG. 2). A medicinal substance (e.g., element 69; FIG. 3) is 
adhered to a second portion of the hydrophobic surface located in the interstices, and a control 
device (e.g., element 72, FIG. 6; element 82, FIG. 7) is affixed to the tubular member for 
applying voltage between the fluid and the substrate to vary the hydrophobicity, thereby releasing 
the medicinal substance into the body fluid when in the second state. The control device is 



2 



Arney 10-18-4 
Serial No. 10/798,064 

actuatable from an ex vivo source (e.g., element 74, FIG. 6; element 84, FIG. 7). 

VI. Grounds of Rejection To Be Reviewed 

A. Whether claims 1-8, 12, 13, and 18-20 are anticipated by or, in the alternative, 
obvious over Bailey. 

B. Whether claims 1, 2, 5-7 and 9-1 1 are anticipated by or, in the alternative, obvious 
over Momma. 

C. Whether claims 1, 2, 5-7 and 15-17 are anticipated by or, in the alternative, obvious 
over Shastri. 

D. Whether claims 1 and 14 are anticipated by or, in the alternative, obvious over Oktay. 

E. Whether claim 21 is obvious in view of Bailey and Momma. 

VII. Argument 

Claims 1-21 are neither anticipated by nor obvious over Bailey, Momma, Shastri, 
and Oktay, as applied by the Examiner, because the Examiner does not cite a prior art 
teaching for each element in these claims. 

With respect to Issues A, B, C, D, and E, all of the prior-art-based claim rejections have 

at least one fundamental and common deficiency. The rejections do not provide any prior art 

teaching for: 

one of said surfaces being ... in that the contact angle between a droplet of said [body! 
fluid and said at least one surface is greater than 90° , . . . (emphasis added) 

as recited for the implantable stent of pending independent claims 1 and 18. With respect to all 
four prior art references [Bailey, Momma, Shastri and Oktay], the Examiner explicitly 
acknowledges this deficiency by stating that each reference "does not explicitly state the surface 
has a contact angle greater than 90° when any drop of fluid contacts it." [Final Office Action of 
October 15, 2008, p. 4, lines 20-12 (Bailey); p. 6, lines 1-2 (Momma); p. 7, lines 2-3 (Shastri); 
p. 8, lines 3-4 (Oktay)] 

The Examiner attempts to circumvent the above-discussed fundamental deficiency of the 
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art rejections by stating that the "contact angle" limitation of pending claims 1 and 18 is product- 
by-process language. [Final Office Action, October 15, 2008; p.4, lines 21 et seq. (Bailey); p.6, 
line 3-4 (Momma); p. 7, line 4-5 (Shastri); and p.8, lines 4-6 (Oktay)] According to I. H. 
Donner, Patent Prosecution, Practice & Procedure Before the U.S. Patent Office, 3 rd Ed., BNA, 
Washington, D.C. (2003), p. 1 147, product-by-process claim language " definefs] a composition 
of matter or article in terms of how the article is made, rather than in terms of the structure of the 
article." [emphasis added] Nothing in the above recitation of pending claims 1 and 18 describes 
how elements therein are made. For that reason, this recitation of pending claims 1 and 18 is not 
product-by-process language. Instead, the above recitation from pending claims 1 and 1 8 defines 
one of the surfaces therein by its function or action on a droplet of body fluid. That is, rather 
than being product-by-process language, this recitation of pending claims 1 and 18 is a functional 
feature. 

In particular, the above recitation of pending claims 1 and 18 limits the form of one 
surface of the stents of these claims by its function or action on a droplet of a body fluid. The 
surface causes such a droplet of body fluid to make a contact angle therewith of greater than 90°. 
Such functional limitations are acceptable and must be considered by an Examiner when 
determining the patentability of a claim. Indeed, MPEP 2173.05(g) states: 

A functional limitation is an attempt to define something by what it does, rather 
than what it is... 

A functional limitation must be evaluated and considered , just like any other 
limitation of the claim. . .(emphasis added) 

Thus, the above-discussed recitations of pending claims 1 and 18 must be given patentable 
weight as functional features. 

Instead of citing a prior art teaching of the above functional features related to contact 
angles, the Examiner states that the prior art teaches metal stents which don't absorb water and 
are fully capable of having a contact angle greater than 90° when a droplet of body fluid contacts 
them. [Final Office Action, October 15, 2008; p. 4, lines 2-4 (Bailey); p. 5, lines 19-22 
(Momma); p. 7, lines 20 et seq. (Oktay)] The Examiner provides no evidence that metal surfaces 
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in prior art stents are configured to cause the contact angle between a body fluid and a surface of 
the stents to be greater than 90° as in pending claims 1 and 18. Applicants have not waived their 
right to have the Examiner present evidence to support such a conclusion on the record, and the 
Examiner has not presented evidence of such a feature in metal stents. 

In contrast, Applicants have provided expert evidence of Dr. T. N. Kroupenkine that the 
surfaces of metals do not inherently satisfy the above-discussed "contact angle" recitation of 
pending claims 1 and 18. [Declaration under Rule 132 of Dr. T. N. Kroupenkine, July 29, 2008; 
hereinafter, the DECLARATION.]. For example, at paragraphs 5 and 9, the DECLARATION 
states that contact angles of body fluids with illustrative clean metal surfaces are less than 90°, 
e.g., contact angles for gold (Au), platinum (Pt), and stainless steel surfaces are about 71°, 0°, 
and 5° or less. That is, in contrast to the above-recited statement of the Examiner, it is not 
inherent that a surface of a prior art metal stent would satisfy the contact angle limitation of 
pending claims 1 and 18. 

Notwithstanding that none of the prior art describes or suggests stent surfaces having 
contact angles greater than 90°, as required by pending claims 1 and 18, the Examiner attempts to 
dismiss this fact by yet another unsupported conclusion that to modify the prior art to include 
such a surface would involve "routine skill in the art" [Final Office Action, October 15, 2009, 
p.5, lines 3-5 (Bailey); p. 6, lines 6-8 (Momma); p. 7, lines 7-9 (Shastri); p. 8, lines 9-10 (Oktay); 
italics added]. However, the prior art provides no teaching or suggestion of any motivating 
factor that would induce one skilled in the art to make the contact angle modification suggested 
by the Examiner. The Examiner's conclusion is clearly an improper attempt to use hindsight and 
Applicants' own teaching to conjure up a feature not disclosed and not suggested by the 
references 

Due to the lack of a citation of a teaching for the above-discussed contact angle, 
functional limitation of pending claims 1 and 18, the Final Office Action does not provide a 
prima facie case to show that claims 1 and 1 8 are either anticipated or obvious. 

Dependent claims 2-17 and 19 - 21 are novel and non-obvious over the art as applied in 
the Final Office Action, at least by virtue of their dependence on either claim 1 or claim 1 8. 

In addition, independent claim 18 contains additional features of a drug-delivery stent that 
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independently render it patentable over the art of record; for example, (i) an array of pillar-like 
nanostructures (claim 18, lines 22-23); (ii) dynamically controllable hydrophobicity between a 
first state, in which the body fluid is suspended over the top of the nanostructures, and a second 
state, in which the fluid penetrates the interstices of the nanostructures (claim 1 8, lines 24-26); 
(iii) a medicinal substance located in the interstices (claim 18, lines 27-28); and (iv) a control 
device causing the release of the medicinal substance when in the second state (claim 18, page 2, 
lines 1-2). This combination of features is neither taught nor suggested by the art of record. 
Therefore, claim 18 is patentable not only by virtue of its inclusion of a hydrophobic surface 
having a contact angle greater than 90°, as discussed above, but also because of the specifically- 
defined control of that hydrophobicity, as discussed in this paragraph. 

VIII. Claims Appendix 

The claims under appeal are listed in Appendix VIII. 

IX. Evidence Appendix 

Appendix EX contains a Rule 132 Declaration of Dr. T. N. Kroupenkine. For the record, 
because Dr. Kroupenkine executed his declaration on July 29, 2008, he cross-references the Final 
Rejection of May 9, 2008 not the Final Office Action of October 15, 2008. However, the issues 
addressed in Dr. Kroupenkine's declaration are also raised in the latter final rejection. 
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X. Related Proceedings Appendix 

No appendix of related proceedings is attached. 



Respectfully, 

Susanne Arney 

Timofei Nikita Kroupenkine 

Donald Weiss 




Date: te/fi*/** 



Michael J. Urbano 
Attorney 
Reg. No. 24522 
(610) 691-7710 



Att. 
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APPENDIX VIII 
Claims on Appeal 

1 . An implantable stent comprising: 

a tubular member having an interior surface and an exterior surface, 
at least one of said surfaces being hydrophobic to a body fluid in that the contact angle 
5 between a droplet of said fluid and said at least one surface is greater than 90°, and 

a region of said at least one surface including an array of microstructures or nanostructures 

that covers first portions of said surface, said array causing said region to have a dynamically 

controllable hydrophobicity. 

10 2. The stent of claim 1, further including a control device affixed to said tubular 

member for varying said hydrophobicity. 

3. The stent of claim 2, wherein said control device comprises an electronic device or 
an optical device. 

15 

4. The stent of claim 3, wherein said control device is remotely actuatable from an 
external source. 

5. The stent of claim 1, wherein said array leaves second portions of said surface 

20 exposed, and further including a chemically active substance adhered to at least one of said exposed 
second portions. 

6. The stent of claim 5, wherein said substance comprises a pharmacological agent or a 

drug. 

25 
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7. The stent of claim 6, further including a control device affixed to said tubular 
member, said device being capable of releasing said agent or drug from said at least one second 
portion. 

8. The stent of claim 7, further including 

an electrically conductive substrate that is configured to be electrically isolated from body 
fluid in contact with said array of microstructures or nanostructures, and 

wherein said control device is capable of applying a voltage between said array and said 
substrate to vary the penetration of the interstices of said array by said fluid, thereby causing 
release of said agent or drug into said fluid. 

9. The stent of claim 1, wherein said array leaves second portions of said surface 
exposed, and further including 

means for electrically isolating said array into laterally separate spatial zones, 

at least two of said zones containing chemically active substances adhered to the exposed 

second portions thereof, and 

wherein said control device is capable of causing the release of said substances of the 

separate zones at different times. 

10. The stent of claim 9, wherein said substances are the same chemically active 
substances of the same or a different dose. 

1 1 . The stent of claim 9, wherein said substances are different chemically active 
substances. 

12. The stent of claim 1, further including means for altering the shape of said stent in 

vivo. 

13. The stent of claim 12, wherein said altering means is capable of changing the 
diameter of said tubular member. 
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14. The stent of claim 1 , wherein said tubular member has an elongated slot that is 
coextensive with its length, thereby forming a pair of elongated edges that are movable relative to 
one another, and the stent further comprising a plurality of electrically controllable structures 

5 thereon, the structures capable of moving said edges and releasably latching said edges. 

15. The stent of claim 1, wherein said tubular member comprises a semiconductor 
substrate and said array of microstructures or nanostructures is disposed on said substrate. 

10 16. The stent of claim 1 5, wherein said tubular member further comprises a layer 

disposed on said substrate, said substrate and said layer having different thermal expansion 
coefficients. 

17. The stent of claim 16, wherein said microstructures or nanostructures have at least 
15 one dimension that is in the range of 4 jam to 20 nm. 

18. An implantable stent comprising 

a tubular member including a conducting substrate, said member having an interior surface 
and an exterior surface, 

20 at least one of said surfaces being hydrophobic to a body fluid in that the contact angle 

between a droplet of said fluid and said at least one surface is greater than 90°, and 

a region of said at least one surface including an array of pillar-like microstructures or 
nanostructures that covers first portions of said surface, said array rendering the region to have a 
dynamically controllable hydrophobicity between a first state, in which said fluid is suspended over 
25 the top of said microstructures or nanostructures, and a second state, in which said fluid penetrates 
the interstices of said microstructures or nanostructures, 

a medicinal substance adhered to an exposed second portion of said surface located in said 
interstices of said microstructures or nanostructures, and 
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a control device affixed to said tubular member for applying a voltage between said fluid 
and said substrate to vary said hydrophobicity, thereby releasing said substance into said body fluid 
when in said second state, said device being actuatable from an ex vivo source. 

1 9. The stent of claim 1 8, wherein 

said exposed second portion includes laterally separate first and second spatial zones 
electrically isolated from one another, each zone containing a medicinal substance adhered thereto, 
and 

said control device is capable of causing the separate release of said substances from the 
first and second zones. 

20. The stent of claim 19, wherein said substances adhered to said first and second 
zones are the same substance of the same or a different dose. 

21. The stent of claim 19, wherein said substances adhered to said first and second 
zones are different substances. 
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APPENDIX IX 



Evidence 



Rule 132 Declaration 
of Dr. T. N. Kroupenkine 
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